In [11] , we show that Theorem 3(a) is also true over fields of characteristic p. The proof of Theorem 3 is Hopf-theoretic, so we pause first to introduce the requisite terminology. In what follows, we use the term "Hopf algebra" to refer to what Sweedler [13] calls a "bialgebra."
In this regard, our terminology parallels that of Milnor and Moore [12] . DEFINITION 4. (a) If H is a Hopf algebra with diagonal A: H -» H ® H, then P(H), the space of primitives of H, is defined by setting
where 1 is the identity element of H. (b) A Hopf algebra H is said to be primitively generated in case P(H) generates H as an algebra.
(c) A subspace / of a Hopf algebra H is a coideal in case A(I) Ç I ®H + H ®I and / Ç ker e, where e : H -* K is the counit of H.
Recall that UL (respectively, VL) has a Hopf algebra structure for which the elements of iL (respectively, jL) are primitive (cf. [1, p. 115, Proposition 7 and, respectively, pp. 180-181, Exercise 12.a]).
To establish Theorem 3, we make use of six facts which we state next as theorems. Of these, the first two are new (as far as we know) while the last four are well known. Proofs of the new results will follow the proof of Theorem 3. With the results of Theorems 5-10 at hand, we now establish the Main Theorem.
PROOF OF THEOREM 3. For part (a), notice that if R(UL
and thus R(UL) = 0 because R(UL) is a coideal of the primitively generated Hopf algebra UL. This, modulo proofs of Theorems 5 and 6, given below, completes the proof of (a). The proof of (b) is exactly analogous to that of (a). (N.B.: In characteristic p,
where N is the set of natural numbers (cf. [2, pp. 3-14, Corollaire]), so iL ^ P(UL). Consequently, the proof just given to establish (a) in characteristic zero does not work in characteristic p. For details of what to do in that case see [11] .) For the proof of Theorem 5 we require the following results from the theory of coalgebras and Hopf algebras. DEFINITION 11. If V is a vector space over an arbitrary ground field, if 7 is a vector subspace of V, and if J is a vector subspace of V*, then I-1, the annihilator of I in V *, is defined by PROOF. The nontrivial implication of (a) is an easy consequence of the fact that every finite-dimensional algebra has a faithful finite-dimensional representation:
In the case of an associative unitary algebra A, the left (or right) regular representation of A on itself will work. In the case of a Lie algebra L, this is the content of the Ado-Iwasawa Theorem (cf. which asserts that over a field of characteristic zero, the universal enveloping algebra of a finite-dimensional Lie algebra has "sufficiently many representations."
Our proof is of interest even in this case because it is short, noncomputational, and Hopf-theoretic. Note: For a finitedimensional Lie algebra L, Theorem 6(a) just says R(UL) n iL = 0, and this fact is an immediate consequence of the Ado-Iwasawa Theorem (which asserts that for any finite-dimensional Lie algebra L there is a cofinite two-sided ideal 7 of UL such that I [ML = 0). 
